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(54) MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(57)Abstract: 

PURPOSE: To delete the number of manufacturing 
steps in a method for manufacturing a semiconductor 
integrated circuit device having a MISFET and an 
anti-fuse element. 

CONSTITUTION: A method for manufacturing a 
semiconductor integrated circuit device having a 
MISFET and an anti-fuse element has a salicide 
structure in the MISFET. The step of forming a lower 
layer electrode 7 of the anti-fuse element F is formed 
in the same step as the step of forming the source 
region 7 and the drain region 7 of the MISFET. That 
is, the step of forming the lower layer electrode 7 of 
the element F can be used also in the step of forming 
the source and drain regions 7. Further, the electrode 
7 of the element F and the gate electrode 6 of the 
MISFET are formed in the same step. 
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(57) 

mm mi s FET^7>f ti-xsf $t t 

^^^fr^UKSMcoSig^tr^^T, Signage 

■--fc-Mwr*-.- ; — 

m i s f ETRz^r^^^-xm^m-r 

*¥«WMl*H»««©IBB*«lC*ViT, MISFE 

OTIS1 7 XHa*fflBM I S FET©V- 

X®« 7 JKX H W >®« 7 ft»jaET«DOi t w— «a 

Jim® 7 &»«t5is««v — 7 arx h w >m 

— X*^F©TJi««7 £M I S F ET©^- hfSfii 6 



14 /*14C > 
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F E T O V - XfiMSEft tf F W >^^> JUZV*—hW&- 



x^©TJiM*»sfr*xs4:, 
i»Ey-^**±, fw>«*±, x«y-hm*± 

XI^, FIH* X»y-h««K:*»«fcSM 

wk^htwu m i s fetk-s-uim F*KStf*ayB;£ 

tfUlM H«ifi**»«*n<5M I SFETIc43^ 
Tfcty— FU< ©*±JBfcttfflK 

/ssn^o j:cE>*>j*-f F»»»*«fljsn*M i sfe 
d6-r*xs3»j?ijffla.tu h— »j6xsfc*3v>T7>^h: 

a— X*^©TJi«S#»J«S*l*. T>^t 
a— X*T<0TJB*«&»J*t-*Xg*«M I SFET5 

m&js 2 ] new i izmmznz^m&mmm 



«HB5/Uit-f Ffl^taSI©«fcttl9E'>U-y--f Ffcjfl31«k 

iE&Kv-uiM FR«o«ftafii^aMfc»j5jj$n>t** 



a? [0 0 0 1] 

FPGAt^5. ) , ^Dm^'J-WJ-^ 
^U- <JKTF> PROMi^J. ) 7>^ta-X 

[0 0 0 2] 

m&o&m y— h7w <z>* *m— 

30 *«HJ»««fcttTB^fcB«*n*7>9 t ta.--X 
i^EE^nSo IEEE, Electron Device Let 
ter, Vol. 12, No. 4, April 1 9 9 1 pp. 151-153 , 
IEEE, Electron^eviM_J^Uer,JKol._.l_3. f -N— 



o. 9, September 1 9 9 2 pp. 488-490 „ 
[0 0 0 3] 7u?7&$m&&tLT^U^Jt\$7 : -- & 

ttlcffl&ffi^sn, IBRiDdtcottacoy^ta-X 
liSSXg©S7II:7>5 : ta-XSTo«E #* 

ROMfcfeV^TttHWfcittxaiO^TSfcfcr^fcaL 

so [0004] MUT>^t^—xmm&m<Dmmz\m 
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4 



xaaia^assn*. 7>fha-x*pftMtsi x*tic*^t», T»«a©«±»fc&R$'>jiM f 
±jiMft**-rsxs**«/MBi&ST*s. 

ZCDTztb* **flc*a@BK«©»ifixajR*«»*-r [0 0 10] R#ffl2fc«S389IW:, ItrGK^KcgB 

So ©igXgScoii^:^#3f^m«IiIK^g©Sig-hcD «$ns¥#»filSlBlKS®cD®ii^tc^^T, ffiffi 

[0 0 0 6] *»88tt±EKB**»'r*fc*fca:StL «t<3D«±Bfctt^UU-f HttlT^I^U^ FR 

&*><zn?**K *^©ew«7>fta-x^^ #»issh, me^uim Ffcj2iste6 s otot^i 

«HM*-r*e:£fc*3. [ooii] n*3«2fciR5«Wfc*^Ttt» #try> 

[0007] ft^-xs^Tliffiofii^e 5 or^T^iS 

««, xey- h«as»j«-r<5^i:'6)fcH— saig an, ^jR^yu-^HRcoKwoTfift^fist 

MEy— X««RtfFW>»*, X«y-hma HK^M^lC^anSTV^hi-XffiffiSjSom 

^T@sa^^s^sra*Si&K$^jS'rsx=ea:, h&e iMt^n^o 

ta.-Xffll6JBW*»JES"r*xai:, ffirEJI[lSi&e»Bt_b [0 0 13] if*«3fc«S^Kl£43^T^ ^ibt> 

KttBE«ffl««?LftaLTi&Ey— X««, F Wf > ?fc3.—X* ; F<OT»«afl!>»±JBT*S*K^U1J--f 

««t, xtty-h«*fc«»»irSEaan5S2E*i: Fjiofc^^ 

>?ta-Xffi^^lt^n^)7>fti- T, 7 >^ t ^-X^^l0ll^f $ n^. 0 

XSfOlilffit^MtSIgi:, KrlEffi [0 0 14] 

i&ttR&irau ttETA«a^±jmi&on««9i nwrr*. 

»fc»J^SWHK*»/aE-rsc;i:*»ai:-rs. [0 0 15] H17JrSH7li*»IB©— S6*«fc««7 

[0 0 0 8] -m£M^ 1 K«S3B9ifc*^Ttt, M I 40 >fka- X^Sr^T*r^¥***ffilHlK^eCDS3g^ 

J6*l««*n*MI SFETfc*WI4V-Xi* H «f:*va*WMMIBII8ti:BFPGAXttPRO 

w>««o*^o«±Jitett»a3^«^-r*5*jR-^ M**js*ans. cofpgaxijprom na©R 

UlM FRjWMSSn, xy->W©«±il:ttfitt *<S*f) l:li«*lMI SFET (Metal Insulator 

^«il>T*SAJB^U*-f HS^M^n^o £©U->J Semiconductor Field Effect Transistor) ifi 

im F#Kt**«fflsn*M i sFEToy-^«*»tf si$n^o 

fu<>®«* x»4y— h«a&»j«-rsxa}W*«ffla [oohi »ixafc*v>Ttt, biks-tj;- 

*U H-WIIglCfe^TT^ta-X^OTM MMfi 1 WiltCF P G AX^P ROM^i 

«*^J5KSn«. ^>^0> 7>^ta-XS : ?(DTii dM^M I SFET (01+, £«) W7>?ta» 

*S»Kt5I8#M I S FETSM«Ii"C*i 50 X*^CQTJi«a 7 (E9 1 £«) WSn*. * 



$n^>o 



_[AJUL9j_S_eKfc,_tfJJ^^ 



[0 0 0 5] 
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*^MI SFET^n, ^V*;i/*«S!tta&S*t nmT?»J5j&£ns. TI.R©»jS6«, TiRfcttflfljttf 

£*M*|jBttH— T*5®7?p^t*M I SFETO & 1 EIB©^>:/iilU» (Rapid Thermal Anneal ing) 

m^\$%m?Z>o nft^MI SFETtt*Wllflc HiD^'J^ Fffcffl«**frfen<&. ^>^jDS»tt6 5 

3RrXpSI^^*;i/X hy/t««4T?HH*H**i&fii 0*CT*5)3 OlMrfrftS. e:co>'U-tM' HftffiS(cJ:0 

pS*i;H*2 ©Ml:»«sn5. B V- hmffi6(D#jgi|g3gR6 AOS i tT iRtf>T i 

iRbftV^; pft^MISFET^f^iftS^ fc**K*U 4UBB3XR 6 A±fctt*«->U PR 
«H*BB*nfc««Wfc*^Tnai»>x;i««0^ffifc i<7 (f^^UlM FR) 6B*s»j5E4n-&. H«fcV— 

^^n^o taiBpS!»>x;l^«2&^n^^x;^M^ X*«7 Xtt H W >t«7 Onffl#l#fi«7 A©S 

1 »C»J«Sn, fcttU/-f>9 i i MOT i fcj&lKJfcU nffl*W#««7 A±iC 

x^«je«t|iEffl*n*. ttGMT^iB^aa^iMMCfi i»£R3'Utf*f fr <^>->uim h» 7Bjwms 

«fl:axR) T»«*ns. b^7 b K#UTa*jwfc»*sns. ^rjkot i 

[0 0 18] nft^MISFETfiff^MI m<OR&\Z\*Ht SO* ^tH 2 0 2 £2I^L< 

■ 6, V-XI« 7 Rtf H I/-f >««7 p^ 1 tf 7BfCtt*2iaB(!!>^>yiraJ|!k3WT*>ns. ^>7 P jJD 

t^M I S FETIiHttl:? v*Wi«*tft5n ISte^UlM F©ffiJ8trMfc*B »t LT 8 0 0<CTiK>3 

ffl^x;u««, y-h»ti5, y-hm®6, v-x a? o^fr^n** 

WftftrXFlH* ^fn©M I SFET [0 0 2 2] &*5. ^JUi'D+M' FR6 B2&#7 BODigf 

*>2:©*lififclHffittanftVi38«LDD (Lightly Dop &&ei£6 5 0tHTflDS/'J1J--f F^*Wrfc>n&IIS 

ed Drain) «x§#«JB£n&o MlitfftaVitfLD jftT«;Ui2 0 nm^TtC«MtC^J*T^<5C0T, ^2 

D#iisat«fli2n*M i sFETcmtty-hW iiiao^>yjn^&fT^{c^^ijg^g^co^^ 

>m&7 <D^**)mf&mmm$m^f&%}mm\zmm ^r^utM* Ffc4ffia«>SM>&< tt>y>^t:^- 

3*1*. LDD*a*«aEffl*nSMI SFET©«iB^r XTBSgigR (10) «»US'r-&xa3£Ttt«rK^JR5/U 

«fi#«(DKWtt*K-rs. 1M FR 7 B ©»8att*«rtE*"r*iH«*jHiL&»«tffl*t 

[0 0 19] *3mmiz&\,*T1t¥m#&miYt ffton*^. £©*5fc£R^UtMFR7B©it»tt 

-r&to-fe* «^tf¥»»a«i3^pffl-c«j«sn, p^ R3^u*< HR7B©«ffi©^aft*«iBtsn«©T?, 

^x;v®*£ 2 ^BSSnfc^^y^^xjmifiT*** y^ta-^M^KMgJW,.. 

—£&-l-tmtft2tlT*>&;\;*l [ 0 0 2 3] *^SS^JfC^ViT«fai2^MRf3T i am 

[0 0 2 0] 2Z\Z. SilfifiOffittSMI SFETCtt^ fflStlS^ *»95lC*^Ttt^JRRfcT I K^©*f 

f nfelrUtr-f H«8*«affl3ft5. TfcJbft, n^-v », WiBTa, Nb, Zr, Y, Hf, AKW, M 

*MI SFETfc*^Ty—h««6tt*«ft3S*R o, Cr, V. Mru Fe, Co, Ni, P d, Pt> 

6 AftrX*©±JBtc«/BSn/t^R^U*^f FR6 B7? XM^m**©^^ XBV^tl}^©aYfc«a:d£©ft-& 

fe-n.S^Wffflia (ttfltfitt)- 7 A-Stf*©±»fc«JI- 4? [0 0 2 4] '"«rE7>5 i b3.-X* : ? : ©TB««7ttn 

Snfc^JRv'U-y-f FR7BT»J*3ns. ^JR^UU" If*M«7 A&tf&JR->iJ-iM' HK7BTM$n 

-YFR6B, 7BttaTlcKM-r«J:3fcVirnt>ra— C©-FJB««7©nS!**fr«*7Atin5 1 ^*;V 

aiixafc*^iTiRiWffc«jEK$ns, m i s f e Toy-xflu 7 x» h w 7 0 ni 

[0 0 2 1] y-h«i6©*J8B3i3lil6A, **ft«*7 A tfil— ttfiXfifc*^T»dES*l-5. H 

V-X««7 XttH H >*«7 Ona*«#«#7 A «K:TJM«7 0*JR^U-9-f H«7Bttn^*M 

n^lC^ifitfiSSllR 6 A±Rtf n 3!¥8S I S F E T <D V — X«« 7 Xtt F l"f >®« 7 

#««7A±*'&toat«^ffifc*jRR3&t»jaEsns. ^ u-s-f HR7BtH— »jixafc*viT»riE*n'5. -r 

»Bi*K6AttCVDfc X/Vy^tt©^fft^» ME^^ta-X*? ©TIW7 linft 

J5££tl, ii?ttMA«4 0 0 nmTM^n^), nS!¥ ^JVM I S F E TCDV— XS« 7 Xte F U-f >«« 7 i: 

Wff««7Afc*^TttnS!^F*E*3&W*>jT'6ii*ffi 50 8ifiXSfc*5ViT»j«dn50!)T, X8*« 
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[0 0 2 5] g2Xlt:^^Tft MiBffijBaM_I.S-E. 

n^>o 7>yb:3.-XfflSlE«?L9FttT>^t3.— X* 
[0 0 2 6] Mffigffliffi^8^J^^lt;S^T^ 

issn, RjwMjAtf i . o/imTM$n§. guier 
>^ t zl-X««BHL 9 F \$y * v y V ^ 7 >r mSA 

[0 0 2 7] S3Iii:^^TH H^Ufc^fl** ffiB 
7>^fc:x-Xfll»«?L9F|^ WcT^fca.— XJB 

DIM FR7 B©Slfc^Iy FffiSUWrfrtl*. ^X 
yHB»t < i: feMy U H 1 7 B WglC 

mmn^mMnmzm^n^mimxu^m^ 

*, JKteJRS'Utf-Y FR7 BCDaB*6«**fftfcfl! 

MitT^m* (NH4 OH : Ha O2 : H 2 0= 1 : 1 : 
5, 7 0<C) ffi&mtstl (APM cleaning tfitemts 
tl) , «A«5»B|CJ>ffl3ffi3&«fTt>n*. 9XyHBl«J 

frtonfc»£fctt£»^y-»M FR7 BOHHtfBSi 

K&Sv'UlM FR7 BO^fflfcc&^TTfflfctfffiitS 
[0 0 2 8] ft*5, |^-(DSiW^n5«^IItt^X 



£>%S (Chemical Dry Etching) tt 
E**»ir5*JVF^-fXy^ 1 >ifJEa!tCttCl Fs ^ 
^X^tS/^^XTlI^ (Cl F 3 cleani 

ng) , f 2 &#x&mmT%; >X5X^mmtt (f 

2 cleaning) atfltfBT**. Cl Fs ^ptfX^^"T-S 
y>^XTffla*SCK*5V>Ttt«A«Ar :C1 F 3 
= 9:1, 1 0 OtorrRtfl»©ftfl=Tfc*ViT«ia*i 

ff*>n*. Fi^xfttta-r^y^^xvaajersc 

fc*^Ttt«/LttFa : He =3 : 9 7, 1 0 0 0 sec 
m, 1 torn Sfil«2 0 0t&{;3^#Tf:^^ 

[0 0 2 9] ffiE*#W£rS#;PF^-fffl3fc 

ijnf 3 *«fxs«ffl-r-6^5Xv«i3ffi4r=a; (nf 3 ci 

eaning) , BC1 3 *#XSflE«"r«^Xvfflffl*SC 
(BC1 3 cleaning) , C F* ^#X£0 2 #X<hCD?g 



^^X^t^y^XYffllJ^ (C Fa cleaning) 
**ffi/BT#* 0 BC1 s S^X^t^^Xv^i 

**fc*Vi=Ctt«*a-B-G-l-8—:-A-r-=-4-:-l— 1-0-0 

seem, 0. 1 torr, SH»H1#13. 5 6MHz, Sffi 

z>o M&xxzmm^zXvX^mmttiz&^Tizm 

^tfCF< : 0 2 = 8: 2, lOOsccm, 0. 1 torr, 
igJ^iStH* 1 3. 5 6MHz, 3MRj&«3 0*CRtf 2# 

it? [0 0 3 0] Jtfa^StfXfCteCF* , C2 F 

e , CH 2 F 2 , CH 3 F, SF6*07!y«»^ 

[0 0 3 1] S4Xgl:^^tft ^3^T<fc^(*> 

< 1 * y >r t a-x«»»L 9 f pwrmmm i 



-Xffi«iK?L 9 F«coT®mffi7 ©SM-b^tPSP 

mmmi o\z*mffiM\z&^x&{£&mm*mmzn 

9 Fft(C^^TTSmS7(D^JS>'U1j--r HR7B©* 

[0032] Wimy^t^-xmmmmi o ti/T« 

[0 0 3 3] B5X8l:*^m EHK^T.fc'Sfctt 

j5]^^-X?i^iifiij^«^ 

fc*l>T±JI*K 1 1 \Z\ZT i NR 1 1 A, A 



( / M<t ! tcu, s i^utn^tt^n 

3) Rl 1 B, T i NRl 1 C&RjJc«JBbfctt-&R*t 

rnmznz. TiNRi iA[mnxA7^atM 

RJ*tt4 0-6 0 nmT«^n§. A 1 -&&R 
1 1 B\ZmZttXrty&&?j&&2tu RJ*tt_4 00- 
40 6 0 0 nmT»fiES'ft5, T i NR 1 1 Ct4«j3ttfX/t 

So 

[0034] ±jim® 1 1 K»&Rfci8srjjiji 

R*C»JdELT*>J;^. 2S>lC, »&R©TJB, 

f nt»T i NKfcEgSn-f, TI, W, Mo, Ta| 

So 1S-&R, »IW:*^TI1 ^mt>Ti, W, M 
5t? [0 0 3 5] ^6Xe{Ci5V^T«, m 5 \Z7K~?£.o \Z± 
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mmmi i> 7>^\ia.-xmmmmi oa***j«*/t [0042] a±Rwi/&«fc5i:, *^ji:i§7> 

»««7,- 7>^ka.-Xffl««IBl 0»lXJ:»«ai **«ffi3ft*. ItUlM FiM^^tlSM I SFE 

*«fc*D, TJBW8 7i:±Ji*«l l^:©Wtc«T> C©* <J1M F^**HUB*n*M I SFET 

[0 0 3 6] «HB±JB*Kll. 7>^ka.-XJS*6a #2*1, H-iBBxaic^^Ty^kzL— XiK^PF© 
Kl 0^->->^:m^nt)7thUV^77 10 TS««7#»jS;*ns. "3*0, T>5 1 kzL-X^T 

^ssatfxyf^ysasjwsfflans. x^>^ie: F©TMa7*»««is*Mi sFETSMt 

^s^TttiasieRXtt^ysRsoxy^^^x&fleffl-r *xgT*fl!-c#SGrc* tjb««7S»«tsxs»c 

>WIl$tlTfeJ;K tJET^ka.-XSRTF© ££o 

±SS«S1 lC0/^->->^^^T«7>^ka.- [0 0 4 3] tfU*MH#tifi£S0i"rSMI S 

x*fFM©<att uttmrnmu 1 sfetms FETict^m v-x«*7, Fi"f>««7<o« 

«0±i«IllttBSSns. H«ir, T>^k^L- -b«fc*JR^UlJ--n«K7B*«»jBS3n<5<OT?» V— X 

X*^F<0T>5 1 ka.-Xffl«gj&Kl 0<Z>/t*->-> ««7, HH>««7tiBBl 4 fc(D|H<0»R«K# 

^(C^^T«7>^ka.-X^F^©^cDT>^ «fJ>S*!S. #H*T, 7 >^k a-XiR^F 
koL-Xffl«fiB^l OttHfc&sn*. 20 HU T»«*7 ©«JJIfc4ll5/U»-f Hi7Bd« 

[0037] »7x«fc:&v>Twu fflfiH±^m@ 1 1 _h snso-c, ##^^*ff t>nmm& i sawjasans 

ft^tr»R^BK:Jim«HR 1 2 jWftSStt*. Jimifi <hT^mS 7 &±m« 1 1 1 OB©»«aart#«5>T 

MR 1 2 OJ»JIHXM:1R^RTffa$nd. i*** 

[0 0 3 8] JB8XS»C*5^Ttt, MEJf W^BI 1 2 [0 0 4 4] i2i:, »lCT>^ki— X^FOTIB 

Rxfs\zm»m«mni 3 c^asns, EKAisft ««7©*±ji^6 5 orzskT(oisMBtx*^u^ ha: 

?L1 3 CttMI SFETOV-X«W7±, FH>S «tWftoftfc*I^UW F«7 BT»rtan*. <£ 

«7-b*jc*^r»«sn*. »«"c»«sn-5*jH^u*j-f FK7 Bojsaaatta 

[0039] ».9xfifc43^Ti4, me\zm^^o\zm «»r»j4*ns©T,' isattftcfiHf «Efl03&n*aa 

rai&MRi 2±tcEiai 4«s»asw. WiMi s tu ^juv-u+m- HK7 B©«Bf©Tsfl2**ffijtsn 

FET»rt*Wc*^TBB«14ttSffi»flBSM«?Ll 3C 30 fot, TJB««7:3i^«±Ji<D&JB5'yiM F 

Sil/tV-Xi«7, FW>i«7C^Wl;i R7 B©aB±l:»«Sft57>f ba-XfflttWl 

^&5tcSiK$n^o *SOMfJfc:fe^TEIRl 4 liT i N 0©RK**efc#;£n*. 

H 1 4 A, A 1 ( A 1 - C u ) K 1 4 B , T i Ngt J^_?_ *_ 5 J ^K|9ftgrGSltfllk:.IBft .*.tl.-5 1>- 

4BliEiOi#i:l/Tttffl3n5, T I Nil 4 Cte [0 0 4 6] 0!J;U;f* ]WE5IJfi0!fc:feV>TM 

Kl^jURiLT^StlS. I S FETC0y-hm®6 t7>^ka.— X^FCDT 

[0 0 4 0] SlOHK^TIi, H^b3ftV^S« §MXgT?**T**. ftft 

[0 04 1] $11 XSfc*ViTtt> IS 7 i£^r<fc 5 3 e 

*»<Wfc«liriS««fc*^Tffi»©T>5 1 ka.-X* : P [0 0 4 8] 

Ffc^Dif9AX»45r-^©»*a*39«fTton*. o£ *5MifcJ;ntf, T>^k^-X^T^ 

0, 7>fka-XSfF(DTItg7 t±Itll 1 ^-&ap»<sWWiH|^«K:*^T» SfiXSR^mM 

^cDra(cffijp$n^^ajEE<^#^^*^TT>^ka. t^^ 0 

mmmi oo&mwmmm? t±mnmi i£©mic un #«w©-*iB«K:«*r>5 i ka.-X3iHFft 
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